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WK,QWHUQDWLRQDO&RQIHUHQFH7KH(FRQRPLHVRI%DONDQDQG(DVWHUQ(XURSH&RXQWULHVLQWKH
FKDQJHGZRUOG(%((&0D\
([SORULQJWUHDWHGZDVWHZDWHULVVXHV
([SORULQJWUHDWHGZDVWHZDWHULVVXHVUHODWHGWRDJULFXOWXUHLQ(XURSH
HPSOR\LQJDTXDQWLWDWLYH6:27DQDO\VLV
$QDVWDVLRV0LFKDLOLGLVD$IURGLWL3DSDGDNL.ODYGLDQRXD,RDQQD$SRVWROLGRXD,JQDFLR-
/RULWHE)DELR$XJXVWR3HUHLUDF+lQHO0LUNRF-RVHSK%XKDJLDUG6WHIDQ6KLOHYH
(IVWUDWLRV0LFKDHOLGLVI(IVWUDWLRV/RL]RXJ)RWLRV&KDW]LWKHRGRULGLVJ5DIDHO&DVLHOOHV
5HVWR\KDQG$QWRQLD/RUHQ]R/RSH]K

D$ULVWRWOH8QLYHUVLW\RI7KHVVDORQLNL*UHHFH/DERUDWRU\RI$JULFXOWXUDO([WHQVLRQDQG5XUDO6RFLRORJ\'HSDUWPHQWRI$JULFXOWXUDO(FRQRPLFV
6FKRRORI$JULFXOWXUH8QLYHUVLW\&DPSXV7KHVVDORQLNL*UHHFH
E$QGDOXVLDQ,QVWLWXWHRI$JULFXOWXUDODQG)LVKHULHV5HVHDUFKDQG7UDLQLQJ,)$3$$YHQLGD0HQpQGH]3LGDOVQ&RUGRED6SDLQ
F7HFKQRORJ\7UDQVIHU&HQWUH$QGHU.DUOVWDGW%UHPHUKDYHQ*HUPDQ\
G8QLYHUVLW\RI0DOWD'HSDUWPHQWRI%LRORJ\)DFXOW\RI6FLHQFH0VLGD06'0DOWD
H$JULFXOWXUDOXQLYHUVLW\'HSWRI0LFURELRORJ\DQG(QYLURQPHQWDO%LRWHFKQRORJ\0HQGHOHHY6WU3ORYGLY%XOJDULD
I7KLUG0LOLWDU\9HWHULQDU\+RVSLWDO/DERUDWRULHV'HSDUWPHQW'HSDUWPHQWRI&KHPLFDO*UHHN$UP\7KHUPL*57KHVVDORQLNL*UHHFH
J'LYLVLRQRI$JULFXOWXUDO(FRQRPLFV'HSWRI$JULFXOWXUDO7HFKQRORJ\7HFKQRORJLFDO(GXFDWLRQ,QVWLWXWHȉǼǿRI:HVWHUQ0DFHGRQLD7HUPD
.RQWRSRXORX6WU)ORULQD*UHHFH
K%,2$=8/6/$YHQLGD0DQXHO$JXVWtQ+HUHGLD0DODJD6SDLQ
$EVWUDFW
6X:D1X LV D UHVHDUFK SURMHFW IXQGHGZLWKLQ WKH (8&RPPLVVLRQ )3 IUDPHZRUN ZKHUH RQH RI WKH REMHFWLYHV LV WR LGHQWLI\
LPSHGLPHQWVDQGIDFWRUVRIVXFFHVVIRUVXVWDLQDEOHZDWHUWUHDWPHQWDQGQXWULHQWUHXVHRSWLRQV)RUWKLVSXUSRVHVHYHUDO(XURSHDQ
UHJLRQDO FOXVWHUV KDYH EHHQ IUDPHG LQ %XOJDULD *HUPDQ\ *UHHFH 0DOWD DQG 6SDLQ ZKLOH WKURXJK D TXDQWLWDWLYH 6:27
DQDO\VLVKDYHEHHQLGHQWLILHGDQGTXDQWLILHGWKHVWUHQJWKVZHDNQHVVHVRSSRUWXQLWLHVDQGWKUHDWVRIWKHWUHDWHGZDVWHZDWHUVHFWRU
IRFXVLQJRQ WKHHFRQRPLFDO UHJLRQDODVSHFWVRQUHVHDUFK LQQRYDWLRQSRWHQWLDODQGRQPDUNHWH[SORLWDWLRQDQGSHQHWUDWLRQ7KH
DQDO\VLVRIWKHFRQWULEXWLRQVRIWKHGLIIHUHQWFOXVWHUVLQFOXGHGLQWKH6X:D1XSURMHFWKDVSURYLGHGDGHWDLOHGGHVFULSWLRQRIWKH
UHFODLPHGZDWHUVHFWRULQWKH(XURSHDQDJULFXOWXUH$IWHUWKHDQDO\VLVRIPRUHWKDQVWUHQJWKVRSSRUWXQLWLHVZHDNQHVVHVDQG
WKUHDWVSURYLGHGE\ WKHSDUWQHUVRI WKHSURMHFW WKLVVWXG\ LQFOXGHVDFRPSOHWHGHVFULSWLRQRI WKHXVHRI UHFODLPHGZDWHU LQ WKH
(XURSHDQDJULFXOWXUH7KHVHILQGLQJVKDYHEHHQXVHGDVWKHIXQGDPHQWDOFRJQLWLRQIRUWKHGHYHORSPHQWRIDMRLQWDFWLRQSODQDQG
VHYHUDORWKHUEXVLQHVVSODQVLQWKHVHOHFWHGUHJLRQV$EULHIGLVFXVVLRQRQHPSLULFDOPRGHOOLQJDQGUHVXOWVHVSHFLDOO\UHJDUGLQJ
WKH*UHHNFDVHVWXG\LVVKRZQLQWKLVSDSHU$PRUHGHWDLOHGGLVFXVVLRQFDQEHIRXQGLQWKH6X:D1XSURMHFWUHSRUWDYDLODEOH
WKURXJKWKHZHEVLWHKWWSZZZVXZDQXHX
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
.H\ZRUGV(XURSH)DUPHU,UULJDWLRQ6:27DQDO\VLV7UHDWHG:DVWHZDWHU

,QWURGXFWLRQ
6RPHVKRUW WHUPTXHVWLRQV WKDW WKLVSDSHUDLPV WRH[SORUH DUH DKRZFDQZDVWHZDWHU WUHDWPHQWDQG UHXVHEH
HQFRXUDJHGDPRQJVWIDUPHUV"EZKDWPHWKRGVZRXOGEHXVHGWRFROOHFWWDULIIVIURPIDUPHUV"FGHWHUPLQDWLRQRI
WKH IDUPHUV¶ ZLOOLQJQHVVWRSD\ IRU WUHDWHG ZDVWHZDWHU G ZKR ZRXOG GLVWULEXWH WKH ZDVWHZDWHU" H IDUPHUV¶
DFFHSWDQFHRISXEOLFSULYDWHSDUWQHUVKLSV333VIKRZZLOOFOXVWHUQHWZRUNVSOD\DUROHLQWKLV"$GGLWLRQDOO\WKLV
SDSHUDWWHPSWVWRUHYHDOWKHKHWHURJHQHLW\RIIDUPHUVLQUXUDODUHDV:KRLVUHDOO\XVLQJWKHWUHDWHGZDVWHZDWHU",VLW
WKHIDUPHURURWKHUPHPEHUVRIWKHUXUDODUHDV"&DQUXUDODUHDVEHVHHQDVDKRPRJHQRXVVSDFHRUGRGLIIHUHQWW\SHV
RIWUHDWHGZDVWHZDWHUXVHUVH[LVW"2QWKHRWKHUKDQGDYHU\LPSRUWDQWORQJWHUPREMHFWLYHRIWKLVSDSHULVWRFRQFOXGH
DQGGHVLJQSROLF\PHDVXUHVDQGUHFRPPHQGDWLRQVWDUJHWHGRQWKHDQVZHUVWRWKHVHTXHVWLRQVWRVWUHQJWKHQWKHZRUN
RISROLF\PDNHUVDQGVWDNHKROGHUVLQJHQHUDO
6WXG\DUHD
7KH UHJLRQ RI :HVW 0DFHGRQLD LV VLWXDWHG LQ QRUWKZHVWHUQ *UHHFH ERUGHULQJ ZLWK WKH UHJLRQV RI &HQWUDO
0DFHGRQLDHDVW7KHVVDO\VRXWK(SLUXVZHVWDQGERXQGHGWRWKHQRUWKDW WKHLQWHUQDWLRQDOERUGHUVRI*UHHFH
ZLWKWKH)<520%LWRODUHJLRQDQG$OEDQLD.RUos&RXQW\$OWKRXJKLWFRYHUVDWRWDOVXUIDFHRINP
VTPLRIFRXQWU\¶VWRWDOLWKDVDWRWDOSRSXODWLRQRILQKDELWDQWVRIWKHFRXQWU\¶VWRWDOWKXVLW
LVDORZGHQVLW\SRSXODWHGUHJLRQSHUNPðDVFRPSDUHGWRWKHFRXQWU\¶VUHOHYDQWILJXUH7KLVLVPDLQO\GXH
WRWKHPRXQWDLQRXVQDWXUHRIWKHUHJLRQDVRIWKHWRWDOVXUIDFHDUHPRXQWDLQRXVDQGVHPLPRXQWDLQRXVDUHDV
7KLVLVDOVRUHIOHFWHGLQWKHSRSXODWLRQGLVWULEXWLRQDVDPDMRULW\RIWKHSRSXODWLRQOLYHVLQUXUDODUHDV7KH
FDSLWDO RI WKH UHJLRQ LV .R]DQL ZLWK  LQKDELWDQWV 2WKHU PDLQ WRZQV DUH 3WROHPDLGD  *UHYHQD
 )ORULQD  DQG .DVWRULD  7KH 5HJLRQ RI :HVW 0DFHGRQLD FRQVLVWV RI IRXU 3UHIHFWXUHV
)ORULQD*UHYHQD.DVRULDDQG.R]DQL)LJXUH




)LJ3RVLWLRQRIWKH5HJLRQRI:HVW0DFHGRQLDLQ*UHHNVWDWH

)ORULQDLVDPDUNHWWRZQZLWKDQHFRQRP\GRPLQDWHGE\DJULFXOWXUHIRUHVWU\VXPPHUDQGZLQWHUWRXULVPFURVV
ERUGHUWUDGLQJDQGWKHVDOHRIORFDOSURGXFHVXFKDVJUDLQJUDSHVDQGYHJHWDEOHVLQFOXGLQJ)ORULQDSHSSHUV,WDOVR
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KDVWH[WLOHPLOOVDQGLVNQRZQIRUORFDOO\PDQXIDFWXUHGOHDWKHUKDQGLFUDIWV7KHPRVWQRWDEOHLQGXVWULDODFWLYLW\LVWKH
YHU\ ODUJH3WROHPDLD)ORULQD OLJQLWH PLQH ,WV XQLYHUVLW\ FKDQJHG LQ  IURP EHLQJ D EUDQFK RI WKH$ULVWRWOH
8QLYHUVLW\ RI 7KHVVDORQLNL WR D SDUW RI WKH8QLYHUVLW\ RI:HVWHUQ0DFHGRQLD $IWHU  IRXU GHSDUWPHQWV WKDW
SUHYLRXVO\ EHORQJHG WR WKH $ULVWRWOH 8QLYHUVLW\ UHLQIRUFHG LWV SRWHQWLDO %HVLGHV WKHUH LV DOVR D 7HFKQRORJLFDO
(GXFDWLRQ ,QVWLWXWH LQ )ORULQD RIIHULQJ KLJKHU HGXFDWLRQ DJULFXOWXUDO VWXGLHV )ORULQD KDV  UDGLR VWDWLRQV  GDLO\
SROLWLFDOQHZVSDSHUVZHHNO\RQHVRQHZRPHQ
VSUHVVDQGWZRQHZVSDSHUVRQVSRUWV'XULQJWKHVDQGV
WKHDUHDORVWPXFKRILWVSRSXODWLRQWRHPLJUDWLRQERWKWR$WKHQVDQG7KHVVDORQLNLDVZHOODV86&DQDGD$XVWUDOLD
DQG*HUPDQ\)ROORZLQJ*UHHFH
V(8PHPEHUVKLSDQGWKHHFRQRPLFXSWXUQPDQ\IURP*HUPDQ\UHWXUQHG
$FFRUGLQJ WR $OO0HGLD&RPPXQLFDWLRQV  DJULFXOWXUH  DQG OLYHVWRFN DUH WKH PRVW G\QDPLF SULPDU\
EUDQFKHVRI WKH VHFWRU WKHILVKHULHV WKHH[SORLWDWLRQRI IRUHVWVDQG WKHPLQHVDUH LQYROYHGZLWKLQ WKH*URVV
1DWLRQDO3URGXFW*13RI/DZDQGGHVLJQDWHDVSULPHIDUPLQJFRXQW\.H\SURGXFWVVRIWDQGKDUGZKHDWEDUOH\
U\HFRUQEHDQVH[FHOOHQWTXDOLW\VXJDUEHHWDOIDOIDSRWDWRHVVWUDZEHUULHVJUDSHVIURPZKLFKWKHQDPHRULJLQRI
VXSHULRU TXDOLW\ ZLQHV $P\QWDLR FDXOLIORZHU OHHNV FDEEDJH WRPDWRHV RQLRQV DQG SHSSHUV DSSOHV SHDUV
FKHVWQXWVZDOQXWVHWF)XUWKHUPRUHWKHFRXQW\SURGXFHGKLJKTXDOLW\PHDWDQGGDLU\SURGXFWVLQWKRXVDQGVRIWRQV
7KHPDLQFDWFKRIWKHVL[SRQGVDUHNRLFDUSZKLWHILVK7VLURQLHHOVPXOOHWVKHDWILVKSLNHDQGSODWLNHV*RRGLV
WKHDQQXDOSURGXFWLRQIURPWKHH[SORLWDWLRQRIIRUHVWVDUHGLYLGHGLQWRSXEOLF7R5(8DQGSULYDWH
7KHIRUHVWSURGXFWVDUHPDLQO\EURDGOHDIWLPEHUDQGILUHZRRGWUDGH
0DWHULDODQG0HWKRGV
7KHPHWKRGRORJLFDOIUDPHZRUNHPSOR\HGLQWKLVVWXG\GHVLJQHGLQRUGHUWRPHDVXUHLQDVFLHQWLILFPDQQHUWKH
SRWHQWLDO DQGSLWIDOOVRI WUHDWHGZDVWHZDWHU UHXVHRQ(XURSHDQ DQGHVSHFLDOO\RQ*UHHNDJULFXOWXUH ,QSDUWLFXODU
WKLVSDSHUHPSOR\HHVDTXDQWLWDWLYHO\'HOSKLPHWKRGXVLQJH[SHUW¶VYDOXHVLQDVFDOHIURPVWURQJO\GLVDJUHHWR
VWURQJO\DJUHH(PSLULFDODQDO\VLVLVEDVHGRQDTXHVWLRQQDLUHDDGPLQLVWHUHGXVLQJHPDLOEFRQGXFWHGGXULQJ
-DQXDU\DQG0DUFKDQGFDGGUHVVHGWRH[SHUWVRIWUHDWHGZDVWHZDWHU7KLVIRFXVJURXSPDLQO\FRPSULVHGRI
NH\VWDNHKROGHUVLQ*UHHFHDFDGHPLFVSROLF\GLUHFWRUVVWDIIVFLHQWLVWVDQGIDUPHUVHQJDJHGZDVWHZDWHUUHVHDUFK
7KH'HOSKLPHWKRGPDLQO\GHYHORSHGE\'DONH\DQG+HOPHU LVDZLGHO\XVHGDQGDFFHSWHGPHWKRGIRU
DFKLHYLQJFRQYHUJHQFHRIRSLQLRQFRQFHUQLQJUHDOZRUOGNQRZOHGJHVROLFLWHGIURPH[SHUWVZLWKLQFHUWDLQWRSLFDUHDV
+VXDQG6DQGIRUG5HVHDUFKHUVKDYHDSSOLHGWKH'HOSKLPHWKRGWRDZLGHYDULHW\RIVLWXDWLRQVDVDWRROIRU
H[SHUWSUREOHP VROYLQJ+RZHYHU LQ WKH OLWHUDWXUHQRSDSHUVFDQEH IRXQGDSSO\LQJ WKH'HOSKLPHWKRG LQ WUHDWHG
ZDVWHZDWHUUHXVHLVVXHV
7KXVWKHFRQWULEXWLRQRIWKLVSDSHULVWZRIROGDIURPDPHWKRGRORJLFDOSRLQWRIYLHZWKLVSDSHURIIHUVDUHVHDUFK
IUDPHZRUNWRTXDQWLI\WUHDWHGZDVWHZDWHUUHXVHLPSDFWVDQGEIURPDSUDFWLFDOSRLQWRIYLHZWKLVSDSHUVHVWLPDWHV
WKHSRWHQWLDODQGSLWIDOOVRIWUHDWHGZDVWHZDWHUUHXVHRQ*UHHNDJULFXOWXUHLQRUGHUWRDYRLGHYHQKLJKHUIXWXUHFRVWV
GXHWRPLVPDQDJHPHQWRIZDWHUUHVRXUFHVDQGDJULFXOWXUH7KHIROORZLQJ)LJXUHSUHVHQWVWKHJHQHUDORUJDQL]DWLRQ
IUDPHZRUNRIWKH'HOSKLWHFKQLTXH
$FFRUGLQJWRWKHOLWHUDWXUH7D\ORUDQG-XGG0DUNRXHWDODQGLQRUGHUWRDFKLHYHWKHDLPRIWKH
SDSHUZH HPSOR\ D UHVHDUFK SODQ FRQVLVWLQJRI D WKUHHVWHS VWUDWHJ\)LUVW WR LGHQWLI\ IDFWRUVWKDWZLOO DQVZHU WKH
UHVHDUFK TXHVWLRQ DQG WKH SUREOHP GHILQLWLRQ 7KH VHFRQG VWHS LQYROYHVTXDQWLWDWLYHO\ HYDOXDWLQJ WKH LGHQWLILHG
IDFWRUV7KLVLVPRUHREMHFWLYHDQGVKRXOGSURYLGHPRUHFRQILGHQFHDQGVROLGGLUHFWLRQVIRUWKHWKLUGVWHSUHSHDWLQJ
WKHGDWDFROOHFWLRQXQWLOWKHVDWLVIDFWLRQRIWKHFRQVHQVXVFRQGLWLRQZKLFKZDVGHFODUHGE\WKHUHVHDUFKHUV

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
)LJ'HOSKLSURFHVVV\VWHPL]DWLRQ
6HOHFWLRQRIWKH'HOSKL0HWKRGRORJ\
$FWXDOO\DWUDGLWLRQDOVXUYH\FRXOGEHXVHG WRJDWKHULQSXWIURPDJURXSRIH[SHUWVRUVWDNHKROGHUVFRQFHUQLQJ
WUHDWHGZDVWHZDWHU UHXVH LPSDFWV+RZHYHU D'HOSKLPHWKRG DQG HVSHFLDOO\ D TXDQWLWDWLYHO\'HOSKLPHWKRG KDV
EHHQ MXGJHG WR EH D VWURQJHU PHWKRGRORJ\ IRU D ULJRURXV TXHU\ RI H[SHUWV IRU WKH IROORZLQJ UHDVRQV 2NROL DQG
3DZORZVNL
x $TXDQWLWDWLYHO\'HOSKL VWXG\ DQVZHUV WKH FRPSOH[ VWXG\ TXHVWLRQPRUH SURSHUO\ IRU WKH UHDVRQ WKDW WKLV
FRPSRXQGFRQFHUQUHTXLUHVGHHSNQRZOHGJHDQGSUDFWLFDOH[SHULHQFHIURPSHRSOHZKRXQGHUVWDQGLQH[WHQVR
WKHGLIIHUHQWHFRQRPLFHQYLURQPHQWDODJURQRPLFDOVRFLDODQGSROLWLFDOLVVXHV
x $TXDQWLWDWLYHO\'HOSKLVWXG\GRHVQRWUHTXLUHWKHH[SHUWVWRPHHWSK\VLFDOO\
x $TXDQWLWDWLYHO\'HOSKLVWXG\UHTXLUHVDOLPLWHGQXPEHURIH[SHUWV
x $TXDQWLWDWLYHO\'HOSKLVWXG\DOORZVDGHHSHUXQGHUVWDQGLQJRIWKHFRPSOH[UHVHDUFKTXHVWLRQPDLQO\GXHWR
LWVIOH[LELOLW\WRIROORZXSLQWHUYLHZV
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x $ TXDQWLWDWLYHO\ 'HOSKL VWXG\ VHUYHV WKH GXDO SXUSRVH RI UDQNLQJ WKH WUHDWHG ZDVWHZDWHU UHXVH LPSDFWV
DFFRUGLQJWRWKHLULPSRUWDQFHDQGKDYLQJWKHPHYDOXDWHGXVLQJ/LNHUWW\SHVFDOHYDOXHV
3URFHGXUHIRUVHOHFWLQJH[SHUWV
)ROORZLQJWKHJXLGHOLQHVRI'HOEHFTHWDO2NROLDQG3DZORZVNLDQG0DUNRXHWDOLQWKLV
VWXG\DPXOWLSOHVWHSSURFHGXUHKDVEHHQHPSOR\HGLQRUGHUWRLGHQWLI\FDWHJRUL]HUDQNDQGVHOHFWWKHH[SHUWVIRU
WKH'HOSKLPHWKRGRORJ\)LJXUH


)LJ6HOHFWLRQSURFHGXUHRIH[SHUWV
'DWDFROOHFWLRQDQGDQDO\VLVPHWKRG
7KH'HOSKLTXHVWLRQQDLUHKDVEHHQDGPLQLVWHUHGXVLQJHPDLODQGIROORZLQJDPRGLILHGYHUVLRQRIWKHSURFHGXUH
IRU³UDQNLQJW\SH´'HOSKLVWXGLHVRXWOLQHGE\6FKPLGW7KLVJHQHUDOSURFHGXUHEDVLFDOO\LQYROYHWKUHHVWHSV
EUDLQVWRUPLQJIRULPSRUWDQWIDFWRUVQDUURZLQJGRZQWKHRULJLQDOOLVWWRWKHPRVWLPSRUWDQWRQHVDQGUDQNLQJWKHOLVW
RILPSRUWDQWIDFWRUV7KHHPSOR\HGPRGLILHGYHUVLRQLQYROYHVRQHPRUHVWHSHYDOXDWLQJWKHPRVWLPSRUWDQWIDFWRUV
XVLQJ/LNHUWW\SHVFDOHYDOXHV7RDGGUHVVWKHUHVHDUFKDLPWKHILUVWYHUVLRQRIWKHYHU\VLPSOHTXHVWLRQQDLUHDVNHG
H[SHUWVWROLVWDWOHDVWVL[LPSRUWDQWVWUHQJWKVZHDNQHVVHVRSSRUWXQLWLHVDQGWKUHDWVRIWUHDWHGZDVWHZDWHUUHXVH7KLV
FUHDWLYHSURFHVVZDVGHVLJQHGWRJHQHUDWHDOLVWRI WUHDWHGZDVWHZDWHUUHXVHLPSDFWVUHPRYLQJLGHQWLFDORUVLPLODU
UHVSRQVHV7KHQZHVHQWWKLVOLVWWRWKHKHWHURJHQHRXVJURXSRIH[SHUWVDVNLQJWKHPWRPHQWLRQDGGLWLRQDOLPSDFWV
IURPWKHJHQHUDWHGOLVWDQGWRYDOLGDWHWKDWZHKDYHFRUUHFWO\LQWHUSUHWHGWKHLULQLWLDOUHVSRQVHVDQGSODFHGWKHPLQDQ
DSSURSULDWHFDWHJRU\ ,QD WKLUGVWDJH WKHH[SHUWVKDYHEHHQDVNHG WR UDQN WKH LPSDFWVRI WUHDWHGZDVWHZDWHU UHXVH
EDVHGRQWKHLUHIIHFWVRQDJULFXOWXUDODFWLYLW\)LQDOO\WKHH[SHUWVKDYHEHHQDVNHGWRVWDWHWKHLUVXSSRVLWLRQDO/LNHUW
W\SHVFDOHYDOXHZKHUH VWURQJO\GLVDJUHHDQG VWURQJO\DJUHHIRUHDFKRQHRIWKHVHVWDWHPHQWV7KLVILQDOVWHS
KDVEHHQUHSHDWHGILYHWLPHVXSWRWKHVDWLVIDFWLRQRIWKHFRQVHQVXVFRQGLWLRQZKLFKLVWKDWWKHVWDQGDUGGHYLDWLRQRI
WKHH[SHUWV¶YDOXHVIRUHDFKVWDWHPHQWGRHVQRWH[FHHGWKHRIWKHPHDQYDOXHRIWKHVWDWHPHQW,QDQ\IDLOXUHWR
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VDWLVI\WKHFRQVHQVXVFRQGLWLRQHDFKH[SHUWDVNHGWRPHQWLRQQHZVXSSRVLWLRQDOYDOXHFORVHUWRWKHUHVSHFWLYHPHDQ
YDOXH)LJXUH


)LJ'DWDFROOHFWLRQSURFHVV
5HVXOWV
6XPPDUL]LQJ IURP WKH 6:27 DQDO\VLV RI WKH WUHDWHG ZDWHU VHFWRU LQ WKH VWXG\ DUHD WKH PRVW LPSRUWDQW
JHQHUDOL]HG GLPHQVLRQ RI WKH VWUHQJWKV UHIHUUHG WR PDUNHWV IROORZHG E\ HFRQRPLF DVSHFWV DQG OHJLVODWLRQ ZKLOH
WHFKQLFDODVSHFWVKHDOWKDVSHFWVDJULFXOWXUHDQG5	7WUDQVIHUDUHDOVRFRQVLGHUDEOH)LJXUH
6WUHQJWKV










HFRQRPLFDVSHFWV
WHFKQLFDODVSHFWV
KHDOWKDVSHFWV
PDUNHWV5	7HFKQRORJ\WUDQVIHU
DJULFXOWXUH
OHJLVODWLRQ

)LJ6WUHQJWKVRIWKHWUHDWHGZDWHUVHFWRULQWKHVWXG\DUHD

5HJDUGLQJWKHRSSRUWXQLWLHV)LJXUHWHFKQRORJ\WUDQVIHULVWKHPRVWLPSRUWDQWIROORZHGE\HFRQRPLFDVSHFWV
ZDWHUDYDLODELOLW\DQGVRFLDODVSHFWV(QYLURQPHQWDODVSHFWVDJULFXOWXUHDQGWHFKQLFDODVSHFWVDUHDOVRQRWDEOH
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2SSRUWXQLWLHV










5HJXODWLRQV
(FRQRPLFDVSHFWV
6RFLDODVSHFWV
$JULFXOWXUH
7HFKQLFDODVSHFWV
7HFKQRORJ\WUDQVIHU
:DWHUDYDLODELOLW\
(QYLURQPHQWDO
0DUNHWV
0DQDJHPHQW

)LJ2SSRUWXQLWLHVRIWKHWUHDWHGZDWHUVHFWRULQWKHVWXG\DUHD

$FFRUGLQJWRWKHDERYHPHQWLRQHGJHQHUDOL]DWLRQVWKHPRVWLPSRUWDQWGLPHQVLRQRIWKHZHDNQHVVHVRIWKHWUHDWHG
ZDWHUVHFWRULQWKHVWXG\DUHDDUHWKHHFRQRPLFDVSHFWVIROORZHGE\WHFKQLFDODVSHFWVPDUNHWVWHFKQRORJ\WUDQVIHU
DQGPDQDJHPHQWDVSHFWVZKLOHZDWHUDYDLODELOLW\LVDOVRDFRQVLGHUDEOHZHDNQHVV)LJXUH

:HDNQHVVHV









(FRQRPLFDVSHFWV
7HFKQLFDODVSHFWV
0DUNHWV
7HFKQRORJ\WUDQVIHU:DWHUDYDLODELOLW\
0DQDJHPHQWDVSHFWV
$JULFXOWXUH

)LJ:HDNQHVVHVRIWKHWUHDWHGZDWHUVHFWRULQWKHVWXG\DUHD

374   Anastasios Michailidis et al. /  Procedia Economics and Finance  33 ( 2015 )  367 – 375 
)LQDOO\UHJDUGLQJWKHWKUHDWVWHFKQLFDODVSHFWVVRFLDODVSHFWVDJULFXOWXUHDQGPDUNHWVDUHWKHPRVWFRQVLGHUDEOH
GLPHQVLRQV ZKLOH WKH UHJXODWLRQV PDQDJHPHQW DVSHFWV DQG HQYLURQPHQWDO DVSHFWV ZLWK VDPH ZHLJKWV DUH DOVR
QRWDEOHLQWKH)LJXUH
7KUHDWV









5HJXODWLRQV
(FRQRPLFDVSHFWV
6RFLDODVSHFWV
$JULFXOWXUH
7HFKQLFDODVSHFWV
0DUNHWV
7HFKQRORJ\WUDQVIHU
:DWHUDYDLODELOLW\
(QYLURQPHQWDODVSHFWV
0DQDJHPHQWDVSHFWV

 )LJ7KUHDWVRIWKHWUHDWHGZDWHUVHFWRULQWKHVWXG\DUHD
&RQFOXVLRQV
7KHDJULFXOWXUDOVHFWRULQWKHUHJLRQRI:HVW0DFHGRQLDFRXOGEHFKDUDFWHUL]HGDVUDWKHU³WUDGLWLRQDO´$FWXDOO\
WKHDSSOLHGWHFKQRORJ\LQDJULFXOWXUHLVQRWYHU\LQQRYDWLYHDQGWKHDGRSWLRQSURFHVVRISUHFLVLRQDJULFXOWXUHLVLQD
YHU\HDUO\VWDJH0LFKDLOLGLVHWDO2QWKHRWKHUKDQGWKHPDMRULW\RIWKHIDUPVDUHVPDOOIDPLO\XQLWVDQG
PDQ\RIWKHKHDGVRIWKHIDUPVDUHQRWIXOOWLPHIDUPHUV0LFKDLOLGLVHWDO5HJDUGLQJWKHWUHDWHGZDWHUXQLWV
WKH OHYHO RI LQQRYDWLYHQHVV LV DOVR YHU\ ORZ DQG WKH DGRSWHG WHFKQRORJ\ LVPDUJLQDO UDWKHU ³ODJJDUG´7KH UHFHQW
HFRQRPLFFULVLVLQ*UHHFHFRPELQHGZLWKWKHXVXDOODJREVHUYHGLQUXUDOPDUJLQDOLVHGDQGUHPRWHDUHDVOHGWRWKLV
LQQRYDWLYHGHSUHFLDWLRQZLWK VLJQLILFDQW LPSDFWV RQ IDUPSURGXFWLYLW\ DQG FDSLWDO HIILFLHQF\+RZHYHU GXULQJ WKH
YHU\UHFHQW\HDUVDVPDOOVFDOHFKDQJHKDVEHHQPHQWLRQHGLQWKLVLVVXHDQGIHZRIWKHWUDGLWLRQDOO\HPSOR\HG³VRIW´
WHFKQRORJLHVJUDGXDOO\EHJDQWREHUHSODFHGE\RWKHU³KDUGHU´RQHV0LFKDLOLGLVHWDO7KLVWUHQGLISURYHQ
DQGFRQWLQXHIXUWKHUFRXOGEHDJRRGSRWHQWLDOIRUWHFKQRORJLFDOFKDQJHDQGLQQRYDWLYHQHVVXSJUDGH
$OWKRXJKWKHDGRSWHGWHFKQRORJ\JDSEHWZHHQWKHVWXG\DUHDDQGWKHFHQWUDO(XURSHDQFRXQWULHVLVFRQVLGHUDEOH
WKH PRVW LPSRUWDQW GHOD\ UHDVRQ LQ WKH DJULFXOWXUDO GHYHORSPHQW SURFHVV LV WKH HQGRJHQRXV RULHQWDWLRQ RI WKH
DJULFXOWXUDO VHFWRU &KDW]LWKHRGRULGLV HW DO  $ PRUH LQWHUUHJLRQDO RU LQWHUQDWLRQDO WUDGLQJ RI DJULFXOWXUDO
SURGXFWVFRXOGEHDGHVLUDEOHLPSURYHPHQWRIIHULQJFRPSDUDWLYHO\JUHDWHUEHQHILWVDQGLQFUHDVLQJWKHGHPDQGDQG
WKHSULFHVRISURGXFWV%HVLGHVDVPDOOVFDOHUHIRUPDWLRQRIWKHFXOWLYDWLRQVWRZDUGVKLJKYDOXHDGGHGSURGXFWVDQG
LQFUHDVHGQHHGVIRULUULJDWLRQZDWHUFRXOGEHDOVRQHFHVVDU\DQGGHVLUDEOHSURJUHVV
6X:D1XSURMHFWFRPELQHGZLWKDVWURQJDQGLQQRYDWLYHJURXSRIH[SHUWVUHFHQWO\HVWDEOLVKHGLQWKHVWXG\DUHD
FRXOGRIIHUVHYHUDOIXWXUH5	'FDSDELOLWLHV(VSHFLDOO\WKHDSSOLHGDQGSUDFWLFDORULHQWDWLRQRIWKHORFDODJULFXOWXUDO
UHVHDUFK LQVWLWXWLRQ 7HFKQRORJLFDO (GXFDWLRQ ,QVWLWXWH RI:HVW0DFHGRQLD DQG WKH VWURQJ FROODERUDWLRQ EHWZHHQ
ORFDONH\VFLHQWLVWVDQGPHPEHUVRIWKHELJJHU*UHHN8QLYHUVLW\$ULVWRWOH8QLYHUVLW\RI7KHVVDORQLNLSRLQWWRZDUG
DIXWXUHGLIIXVLRQRI5	'
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$FNQRZOHGJHPHQWV
7KH DXWKRUV ZRXOG OLNH WR DFNQRZOHGJH WKH FRRSHUDWLRQ RI WKH SDUWQHUV RIĀ6X:D1X ± 6XVWDLQDEOH :DWHU
7UHDWPHQW DQG 1XWULHQW 5HXVH 2SWLRQV 3URMHFW FRILQDQFHG E\ WKH (XURSHDQ &RPPLVVLRQ ZLWKLQ WKH 6HYHQWK
)UDPHZRUN3URJUDPPH)3̢
5HIHUHQFHV
$OO0HGLD&RPPXQLFDWLRQV$JULFXOWXUDOUHJLRQDODQGSUHIHFWXUDOGDWDEDVH$YDLODEOHRQOLQHKWWSZZZHFRQRPLFVJU
&KDW]LWKHRGRULGLV ) 0LFKDLOLGLV $ 7KHRGRVLRX * 	 /RL]RX ( /RFDO FRRSHUDWLRQ $ G\QDPLF IRUFH IRU HQGRJHQRXV UXUDO
GHYHORSPHQW&RQWULEXWLRQWR(FRQRPLFV6SULQJHU
'DONH\1&	+HOPHU2$QH[SHULPHQWDODSSOLFDWLRQRIWKH'HOSKLPHWKRGWRWKHXVHRIH[SHUWV0DQDJHPHQW6FLHQFH
'HOEHFT$/9DQGH9HQ$+	*XVWDIVRQ'+*URXS7HFKQLTXHVIRU3URJUDP3ODQQLQJ$*XLGHWR1RPLQDO*URXSDQG'HOSKL
3URFHVVHV6FRWW)RUHVPDQDQG&RPSDQ\*OHQYLHZ,OOLQRLV
+VX&&	6DQGIRUG%$7KH'HOSKL7HFKQLTXH0DNLQJ6HQVHRI&RQVHQVXV3UDFWLFDO$VVHVVPHQW5HVHDUFKDQG(YDOXDWLRQ
$YDLODEOHRQOLQHKWWSSDUHRQOLQHQHWJHWYQDVS"Y 	Q 
0DUNRX00LFKDLOLGLV $ /RL]RX ( 	0DWWDV .  ([SORULQJ FOLPDWH FKDQJH LVVXHV UHODWHG WR ZDWHU UHVRXUFHV DQG DJULFXOWXUH LQ
&\SUXV HPSOR\LQJ D 'HOSKL W\SH PHWKRG ,Q SURFHHGLQJ RI (19(&21  FRQIHUHQFH ³(FRQRPLFV RI 1DWXUDO 5HVRXUFHV DQG
(QYLURQPHQW&OLPDWH&KDQJH´9RORV0DUFK
0LFKDLOLGLV $ .RXWVRXULV $	0DWWDV .  ,QIRUPDWLRQ DQG FRPPXQLFDWLRQ WHFKQRORJLHV DV DJULFXOWXUDO H[WHQVLRQ 7RROV $ VXUYH\
DPRQJIDUPHUVLQ:HVW0DFHGRQLD*UHHFH-RXUQDORI$JULFXOWXUDO(GXFDWLRQDQG([WHQVLRQ
0LFKDLOLGLV$1DVWLV6$	/RL]RX(0RELOHFRPPXQLFDWLRQVWHFKQRORJ\LQUXUDOVRFLHWLHVRIGHYHORSLQJFRXQWULHV-RXUQDORI5XUDO
'HYHORSPHQW
2NROL&	3DZORZVNL6'7KH'HOSKLPHWKRGDVDUHVHDUFKWRRODQH[DPSOHGHVLJQFRQVLGHUDWLRQVDQGDSSOLFDWLRQV,QIRUPDWLRQ	
0DQDJHPHQW
6FKPLGW5&0DQDJLQJ'HOSKLVXUYH\VXVLQJQRQSDUDPHWULFVWDWLVWLFDOWHFKQLTXHV'HFLVLRQ6FLHQFHV
7D\ORU5(	-XGG//'HOSKLPHWKRGDSSOLHGWR WRXULVP ,Q6:LWWDQG/0RXWLQKR (GV7RXULVPPDUNHWLQJDQGPDQDJHPHQW
KDQGERRN1HZ<RUN3UHQWLFH+DOO
